The second largest H II region in the Large Magellanic Cloud, N11B has been surveyed in the near IR. We present JHKs images of the N11B nebula.
Introduction
Giant H II regions are relatively scarce objects in the Local Group. In these regions we expect to find a broad spectrum of coeval phenomena related to massive stars. The action of stellar winds from the massive stars and the supernova explosions pushes and destroys the natal molecular cloud, but also, helps to trigger the formation of a new generation of massive stars. At present, there is morphological evidence showing that a former massive star generation could produce a new one in the peripheral molecular clouds, but there is no quantitative evidence of how different generations are related in a giant H II region. This quantitative evidence is very hard to obtain, because it requires the characterisation of the stellar content embedded in the H II region and the physical condition of the gas in the molecular cloud.
The sequential star formation scenario proposed by Elmegreen & Lada (1977 , see also Elmegreen 1998 , has a few clear galactic examples where it is possible to see that the direct action of massive stars in the parental molecular cloud could be producing a new generation of stars. Two such regions, the OB Association Ara OB1 (Arnal et al. 1987) , and the Carina Nebula (Smith et al. 2000) have been proposed as leading cases in our Galaxy.
In general, in a massive star forming region we find a cavety of relatively low density ionised gas produced by the action of several hot massive stars together with photodissociation regions (PDR) located on the surfaces of the molecular clouds facing the hot stars. Embedded IR sources and/or molecular cores could be direct evidence of an emerging new generation of stars.
In the Local Group, the formation and evolution of large superbubbles (Oey 1999 ) is a controversial issue. Evolved superbubbles are suggested to be produced by the direct action of SN explosions in the interstellar medium which produce shells of emitting gas (Wang & Helfand 1991) . In younger H II superbubbles, the main bright nebular filaments are not shells but PDR interfaces between the H II cavity and the surrounding molecular clouds surfaces. An example in an extragalactic environment is now clearly established: 30 Doradus Nebula in the Large Magellanic Cloud (Rubio et al. 1998; Walborn et al. 1999a and references therein).
The N11 nebular complex (Henize 1956) or DEM34 (Davies, Elliot, & Meaburn 1976) is the second largest H II region in the LMC after 30 Doradus Nebula (Kennicutt & Hodge 1986 ), lying at the opposite end of the LMC Bar. The complex consists of a huge bubble surrounded by nine distinct nebular entities (Rosado et al. 1996) . These are easily distinguished in the spectacular Hα+[N II] emission line image published by . The OB association LH9 is located at the center of a cavity of about 80 × 60 pc (Lucke & Hodge 1970; Parker et al. 1992) . This OB association is dominated by HD 32228 (Radcliffe 64, Sk −66 28, Breysacher 9), a massive compact cluster containing a WC4 star of about 3.5 Myr (Walborn et al. 1999b) . Surrounding LH9 are several younger OB associations embedded in dense nebular regions, two of which have O3 stars among their members: LH13 in N11C (Heydari-Malayeri et al. 2000) and LH10 in N11B . The latter authors propose an evolutionary link between the OB associations LH9 and LH10, where the star formation in LH10 could have been triggered by the evolution of massive stars in LH9. This suggestion was based on the different initial mass function slopes found, significantly flatter for LH10 than for LH9, and the different apparent ages derived for both associations. noticed a remarkable analogy in the structural morphology between N11 and 30 Doradus and proposed a two-stage starburst scenario to explain the morphological distribution of OB stars in both H II regions. According to this scenario, an initial and centrally concentrated burst of stars may trigger a second burst in the peripherical molecular clouds about 2 × 10 6 years later. In N11, this process would be 2 million years older than in 30 Dor.
N11 is a large molecular cloud complex composed by at least 29 separate molecular clouds (Israel et al. 2002 , Israel & de Graauw 1991 , directly associated with the ionised gas (Rosado et al. 1996) . The CO emission is concentrated in distinctive peaks and correlated with the Hα and FIR dust emissions, suggesting that the star-formation activity is distributed in the ringlike structure of N11 (Caldwell & Kutner 1996) .
Thus, the N11 region is a very good candidate for the study of the sequential star formation processes and for the determination of how different complex elements are related in the ongoing star generation embedded in the nebular ring.
In this paper we present new near-infrared images and CO observations of the N11B nebula which show a striking relationship between IR sources and the molecular cloud.
In addition, we compare our observations with optical nebular emission archival images obtained with the New Technology Telescope (NTT) and the Hubble Space Telescope (HST) yielding further evidence of the ongoing star forming activity in this region.
Observations

Millimeter
Millimeter observations of N11 were done in the 12 CO(1→0) as part of the Swedish-ESO Submillimeter Telescope (SEST) Key Programme: "CO in the Magellanic Clouds" between years 1988-94, using the SEST radiotelescope (ESO, Chile) 5 . These observations were done with a FWHP=45 ′′ resolution (Israel & de Graauw 1991; Israel et al. 2002) , and the molecular clouds of the complex were fully mapped with a 20 ′′ grid spacing. The observations showed the presence of 29 individual molecular clouds which appeared well correlated with Hα and FIR peaks. For this work we have selected a subset of the Key Programme CO observations, which include the regions N11A and N11B. The sampled area was 7 ′ × 3 ′ with a grid spacing of 20 ′′ (5 pc at the LMC distance).
The data were reduced using the millimeter IRAM software package. The spectra were smoothed to a velocity resolution of 0.45 km s −1 . Integrated contour maps of the region were produced and used in the following sections to superimpose the molecular clouds on the NIR and optical nebular images.
Infrared images
The J, H and Kshort (Ks) images of the OB association LH10 in N11B, centered Persson et al. (1998) were observed during the night; their images were also dark-subtracted and and flat-fielded. All combined images of the LH10 region were registered with respect to the Ks image by means of several common stars, and the final area covered resulted to be of 110 ′′ × 110 ′′ for each filter.
Optical
A 120 sec exposure time image obtained with EMMI Camera attached to the New seeing conditions. The image was processed as follows: it was flat-fielded using flat images obtained during the same day, but due to the unavailability of bias images, the overscan region was used instead to remove the bias level. Few cosmic rays were detected by visual inspection of the image and these were "cleaned" by linear interpolation with neighbour pixels.
Archival images obtained with the HST/WFPC2 were used to investigate the morphological relationships between IR sources and stellar objects or gaseous structures in the OB association LH10. (datasets u3me0103r and u3me0104r, 1200 sec of exposure time) and F656N, corresponding to Hα (datasets u3me0101r and u3me01012r, 1000 sec of exposure time). These images were extracted from the HST Archive and calibrated using the "on the fly" calibration pipeline.
Additional cosmic rays rejection, combining and mosaicing were done using IRAF/STSDAS National Science Foundation.
software. The datasets are the same as those reported by Nazé et al. (2001) .
Results
Figure 1 is a false-colour image obtained from a combination of J, H, and Ks images as blue, green, and red channels, respectively. Several IR sources are found. These are labelled in black numbers in the figure while those catalogued in the optical are labelled with white numbers. The image is centered on PGMW 3070, the multiple star core of LH10
with an O6 V spectral type, showing a cluster of blue stars with relatively low extinction. In the NE corner of the image, around the O8.5 V star PGMW 3123, a nebular feature appears with several embedded IR sources (shown in greater detail in Figure 2 ). In this area, the WFPC2 and NTT images (discussed in following sections) show that this nebulosity is in fact a PDR at the interface between the molecular cloud and the H II cavity fuelled by the UV photons produced by the hottest stars in LH10.
Photometry of infrared sources
Point-spread function photometry was performed using IRAF/DAOPHOT-II software running in a Linux workstation. Stars were detected at a 5σ level above the mean background, and additional stars surrounded by nebulosities were included by eye. Three PSF star candidates were selected in each image avoiding nebular and crowded regions.
The PSF was calculated using a penny1 function and one look-up table. The final PSF photometry was made using a 3 pixel aperture (roughly the FWHM of the stars), and aperture corrections were estimated using the curve-of-growth method with the same PSF stars for each frame. False star detections were minimised by eye inspection of the images, mainly in the nebular region. Objects suspected to be false detections were rejected from the final catalogue. The photometric limits were determined plotting the star distribution per 0. m 5 bin for each filter, and assuming that the peak of such distributions were magnitude limits. The peak of the distribution occurred about 1. m − 1. m 2 brighter than the magnitude where the distribution fell to zero. Thus, we estimate that our JHKs catalogue is complete to J 17.7, H 17.3, and Ks 17.0. Table 1 gives the photometry of all 184 IR sources detected in the field. Running number sources are in column 1 (BRRG numbers), column 2 and 3 are right ascension and declination (J2000), columns 4, 5, 6, 7, 8, 9 are J, H, Ks magnitudes and their errors, columns 10 and 11 are J − H and H − Ks colours, and column 12 contains comments related to the identification of optical counterparts.
Internal photometric errors as determined by DAOPHOT (including photon-counts statistics, NICMOS noise characteristics, and PSF fitting errors) are plotted in Figure 3 .
To check systematic photometric errors produced by aperture corrections and standard zero-points, we compare un-crowded regions with Ks < 14 sources with those of the 2MASS point source catalogue (Second Incremental Data Release, Cutri et al. 2000) . Table 2 lists the stars used for the comparison and the magnitude differences derived from our photometry and those of the 2MASS point source catalogue. A comparison of our photometry to that of the 2MASS catalogue shows differences which are indicative that our photometry is systematically fainter than that obtained from the 2MASS. We find a magnitude offset of about 0.10 − 0.15 magnitudes between the LCO and 2MASS infrared photometry. We rechecked our sky-subtraction procedures, aperture corrections and zero-points to determine the origin of such differences and we have not found any error in our procedure. A possible explanation for these differences could be a change in the observing conditions during the N11B observation (for example, the passage of tiny atmospheric cirrus). We decided to apply a correction to our final catalogue taking into account these differences with the 2MASS catalogue.
Positions in equatorial coordinates of the individual sources were derived from the identification of seven Guide Star Catalogue (GSC) stars in the IR images. Positions derived in this way show systematic differences with those derived from the default world coordinate system astrometric solution in the HST/WFPC2 image headers. This offset in coordinates is not seen when we compare our positions with those in other catalogues such as Parker et al. (1992) and 2MASS. The offset difference found with the HST images is in the range of the absolute errors expected from the HST pointing system. Table 3 gives the average offsets and errors found on the coordinates between our IR seven stars and those found in the different catalogues (GSC, Parker et al. 1992, 2MASS) and the positions derived from WFPC2 images. This offset coordinate difference must be known with the best attainable precision as we will compare the position of a methanol maser with that of detected IR sources and the HST/WFPC2 images (see Section 3.4).
Colour-Magnitude and Colour-Colour diagrams
Colour-Magnitude (CMD) and Colour-Colour diagrams (Fig 4) show a clear mainsequence between spectral types O3 and B0 on the ZAMS (our lower limit) spread out by low or moderate range of visual absorption. There are few sources with apparent IR excess (BRRG 7, 89, 147, 148, 157, 152, 169, 176) , and few other that could be O stars with high reddening (A V > 7 mag) (BRRG 9, 13, 162). The absolute IR magnitudes and colours for OB ZAMS stars are adopted from Hanson, Howarth & Conti (1997) .
The interpretation of IR CMDs is not straightforward as the early ZAMS stars locus is very steep, even steeper than that of the optical CMDs. Moreover, the first two million years evolutionary tracks for massive stars are almost constant in colour. Therefore, it is extremely difficult to discern between a ZAMS and a main-sequence star using only near-IR photometric information. Thus, spectroscopic classification must be done, as an unreddened ZAMS O6.5 V star looks like an unreddened O8 V dwarf star using NIR broadband photometry. Parker et al. (1992) Vacca, Garmany, and Shull (1996) , the absolute magnitudes for O6.5 V and O7 V stars stars are −5.0 and −4.9, respectively. So, the optical data for these three stars (M V = −4.3, −5.4, −5.0, for PGMW 3073, 3102, and 3126, respectively) would suggest that the M V , and the spectral type for PGMW 3126 are in remarkable agreement, and PGMW 3073 is 0.7 mag underluminous, and PGMW 3102 is 0.5 mag overluminous. The model for ZAMS stars predicts that they could be underluminous so that could explain PGMW 3073. It is possible to invoke different explanations to take into account the departure in magnitudes for those ZAMS stars, but in any case, all of this may be over-interpretation of the data; in Figure 6 in Vacca et al. (1996) , it is clear that the variation of M V for a given spectral subtype can be quite large (they state a RMS = 0.67 for the deviation of the data ponts to the best fit in their calibration). Therefore, the magnitude differences may be intrinsic scatter in the absolute magnitudes. Also, we need to keep in mind the intrinsic uncertainty in the spectral classification derived from spectra with moderate signal-to-noise ratio and nebular contamination.
Another issue in the interpretation of NIR photometric information is the effect of differential and internal reddening. Sources BRRG 9, 13, and 162 have the colours and magnitudes expected for early-O stars with high reddening. Different alternative explanations for these kind of sources can be suggested. They might be LMC red giants with moderate reddening but in a region with a peculiar extinction law, or Young Stellar
Objects (YSOs) with intrinsic IR emission whose combined colours place them on the locus expected for stars with high reddening. We believe that the second alternative is the most plausible one. Rubio et al. (1998) reported similar IR sources in 30 Dor, and they discussed the importance of obtaining IR photometry in additional bands, such as L and M, as well as high spatial resolution images and IR spectroscopy.
A direct comparison between the NIR CMDs obtained for N11B and the NE nebular filament in 30 Doradus (Rubio et al. 1998) indicates that sources with the strong IR excess found in the latter are absent in the N11B region. In spite of a factor 0.5 smaller area surveyed by Rubio et al. (1998) (Brandner et al. 2001) and are therefore beyond the sensitivity limit reached in our survey. Caldwell & Kutner (1996) found that the CO molecular clouds in all of the N11 nebula was correlated to the Hα emission.
Comparison between molecular CO and optical nebular emissions
In the particular case of N11B, the CO observations show that this emission is almost coincident in all its extension with the optical nebula mapped by the high-excitation
[O III] gas. Therefore, most of the diffuse optical emission could be a consequence of photoevaporation and/or ionisation of gas at the interface of the molecular cloud produced by the intense UV field generated by the LH10 association. There are several noticeable structures that suggest this scenario. The peak of the CO emission in N11B is located to the north of the brightest optical nebular emission filament, and the ionising sources of LH10. This optical filament may be produced by the interaction of the O stars in LH10
with the border of the giant molecular cloud being eroded, resulting in a prominent PDR also seen in WFPC2 images (next Section). This morphology clearly resembles the W and NE filaments in 30 Doradus (Barbá, Rubio & Walborn 1999) . Towards the molecular cloud, we find the reddest IR sources of our survey and also a methanol maser reported by Ellingsen et al. (1994) . Thus, this area is a prime candidate site for current star formation in N11B.
A secondary CO emission peak is found to the east of N11B, in the direction of PGMW 3216. Close to it, we find an O8.5 IV star (PGMW 3223 ) and a multiple system whose main component is an O3 III(f*) star (PGMW 3209) , reported by Walborn et al. (1999b) . This molecular peak could be associated with the dusty cometary structures described by Nazé et al. (2001) .
To the northeast of N11B, we find a separate nebular entity: the N11A nebular knot (upper left quadrant in Figure 5 ). This compact H II region has been studied by Heydari-Malayeri & Testor (1985) , and Parker et al. (1992) It is most interesting to study in detail the PDRs in N11A and N11B because they might be in a different stage of evolution. In the case of N11A, the optical compact group of stars is visible indicating that the molecular cloud lies behind the stars and that they have evacuated a cavity towards our line of sight. This conclusion is supported by the fact that the O star has a relatively low reddening, A V = 0.6, probably due only to dust mixed with the ionised gas (Heydari-Malayeri et al. 2001) . These authors proposed that the nebular morphology of N11A is a good example of the champagne model (Tenorio-Tagle 1979; Bodenheimer et al. 1979) , in the stage when the newborn stars disrupt the molecular cavity. Small nebular emission filaments discovered by Heydari-Malayeri et al. (2001) are located on the south-west border of the nebular knot, and show arcs pointing toward the direction where the CO emission has a sharp edge, indicating an abrupt drop of the molecular gas density. This morphology suggests that the compact group of stars could be blowing this side of its stellar nursery, in a similar morphological picture to that seen towards Knot 1 in the 30 Dor Nebula (Rubio et al. 1998; Walborn et al. 1999a ; Walborn,
The velocity information of the CO gas supports this scenario. Figure 7 shows the CO spectra around the compact cluster. We have integrated the emission to the east and west of the cluster, as indicated in the figure, and the resultant CO spectra clearly show a velocity separation of 2 km s −1 . Thus, the molecular gas is being accelerated and we see either an expanding envelope or the interaction of the cluster and the molecular gas which has produced a cavity. This cavity is formed in the thinner region of the parental molecular cloud. The molecular gas towards this direction has a greater velocity than that towards the densest part of the molecular cloud. We plan to obtain more sensitive and higher spatial resolution CO(2 → 1) observations of this region.
The CO emission distribution between N11A and N11B is devoid of molecular gas ( Figure 5 ). There is a sharp edge in the molecular cloud west of N11A and then a huge elongated area of about 30 × 10 pc where no molecular emission has been detected. This molecular gas void is coincident with the one present in the optical nebular emission. The nebular emission to the east of N11B shows a smooth surface as seen in the [O III] gas, suggesting that an energetic event could have taken place producing the cavity, pressing the molecular gas towards N11A and mechanically smoothing, by some shock interaction, the eastern wall of the molecular cloud N11B. The compression of the molecular cloud in N11A could have favoured the formation of a dense core that gave origin to the compact star cluster (PGMW 3264) . Alternatively, the energetic event could have favoured the gas evacuation around the new born stars.
Sensitive and better spatially sampled observations of the molecular gas in N11B using the CO(2 → 1) emission line are underway. Preliminary results show that the distribution of the molecular gas is similar to the one found in CO(1 → 0). There seems to be a different CO(2 → 1)/CO(1 → 0) ratio towards the peak of N11B (Rubio M., private communication).
A Methanol Maser
Methanol (CH 3 OH) maser emission at 6.67 GHz is one of the strongest astrophysical masers, and therefore it has been possible to detect it in extragalactic environments. This maser emission has been established as a tracer of star-forming regions often associated to ultra-compact H II regions in our Galaxy (e.g. Caswell et al. 1995) . Three methanol masers were discovered in the LMC, all of them placed in H II regions, namely: N105a
(Sinclair et al. 1992), N11B (Ellingsen et al. 1994) , and DEM52 (Beasley et al. 1996) .
The methanol maser associated with the N11B nebula is the second one in intensity, with a peak flux density of 0.3 Jy, and a heliocentric velocity of 301 km s −1 (V LSR = 287). The coordinates reported by Ellingsen et al. (1994) The IR counterparts were identified not only from coincidence in position, but also from the fact that they show the reddest colours in the sample. A similar scenario is found between the association of the IR sources BRRG 147 and 148 with the methanol maser in N11B.
Comparison with narrowband WFPC2 images
Aiming to detect optically wind-blown bubbles in the interstellar medium of N11B, Nazé et al. (2001) Figure 8 shows that strongest the nebular emission comes from the PDR interface between the molecular gas and the ionised cavity, where several LH10 stars are located. ie.
PGMW 3128, PGMW 3120. This PDR is in fact a dusty prominent feature that shows a rugged surface with many bright and dark protuberances, some of them facing to the hot stars. It also seems to be illuminated from behind due to the presence of a weaker PDR edge seen to the north east. The PDR emission pattern looks like the heads of pillars in M16 (Hester et al. 1996) as it was described by Nazé et al.(2001) . These dusty features coincide with the the maximum of the CO emission as seen from the CO distribution in Figure 5 . On the surface of the molecular cloud, dark finger tip-like features are seen with bright rimmed borders and dark tails (northwest corner of Figure 9 ). The scale of these features is about of 1 ′′ × 0. ′′ 5 (0.25 × 0.12 pc). Two of them have IR sources, BRRG 108 and BRRG 129, directly associated. Their appearance is similar to those discovered by Scowen et al. (1998) (see also Barbá et al. 1999) in the inner cavity of the 30 Dor Nebula. Those in N11B
possibly present a different illumination pattern. Walborn et al. (1999a) To the south of the PDR, there is a well defined nebular ring seen in bluish colour in where the bright ring is located, the lines do not show any splitting further north (see their Figure 10 ). They suggest that the small Hα arc is probably "fortuitous".
We propose an alternative interpretation for this nebular arc. Photodissociation regions are characterised not only by the presence of a molecular cloud surface that is being photodissociated and photoionised, but also by the existence of a photoevaporative flow.
This flow has been detected in several PDRs where the strong radiation field is acting on the molecular cloud surface, and a clear example of this phenomenon are M16's Elephant
Trunks (Hester et al. 1996 ). As we have mentioned earlier, the HST/WFPC2 images of HST images yet, but we would expect filamentary structures in such images, similar to those seen in the 30 Doradus region (Scowen et al. 1998; Rubio et al. 1998 ).
The PDR interfaces I2 and I3 are facing each other indicating the presence of a ionised cavity in between. This cavity is also detectable in the kinematic profile presented by Nazé et al. (2001) . In their Figure 10 it is possible to see a strong double-peak emission line profile developing at 10 ′′ accross the region (see PGMW 3223 EW profile). The star PGMW 3123 (O8.5 V) is located in the cavity and is perhaps contributing with UV photons.
There may be some other hot stars hidden in the dusty prominence which appears similar to a wide pillar feature.
Following the emission line spatial structure of the PDR from the interface I1 to the south, the arc around PGMW 3120 (labelled A1) is found, as well as a deep depression in both the Hα and [O III] flux distribution immediately south of the stars. This spatial distribution suggests that the gas density around the stars is depleted to the south. To the north, the stellar winds are interacting with the PDR outflow. This region could be an interesting area in which to investigate the energy balance and deposition energy of early O stars in a pristine H II region with well developed PDR interfaces.
Other interesting features in the N11B region are two arcs labelled as A2 and A3 in Figure 8 . Nazé et al. (2001) suggested that arc A2 could be identified as part of a ring nebula around the K I star PGMW 3160, and they proposed that the optical filaments were not associated with dusty features. We believe that such filament could well be another PDR facing the main group of hot stars of the LH10 association. This PDR appears to run parallel to the I3 PDR interface described above. In a close inspection of the WFPC2
images, the A2 arc shows the same spatial structure as the I3 PDR but with a fainter emission. In Figure 8 There are dusty filamentary structures which don't seem to be directly illuminated by the hot stars, located to the south and east of PGMW 3070 (see Fig. 8 ). The presence of these dusty clouds could be relevant for the cluster studies as they can be responsible for spacial variable extinction at the scale of few tenths of arceseconds in the LH10 area.
Hα filter of about 1:0.6 and a separation of 0.
A very filamentary cloud appears close to the the west corner of the WFPC2 images with an embedded star labelled B1 in Fig. 8 . This is the BRRG 26 source (Ks = 15.88, J − H = 0.46, H − Ks = 0.19) in our IR images which shows a compact nebulosity. The source is embedded in the tip of the dark pillar which appears as a yellowish (Hα emission) semicircle of about 5 ′′ (1.25 pc) radii, producing a Strömgren-like sphere. It is also identified as PGMW 3040 (V = 17.69).
In the east corner of Fig. 8 (labelled with S1) there are several parallel filaments.
These filaments could be the surface of the molecular cloud facing the cavity described in Section 3.3.
Other early O stars in LH10
The LH10 association is very rich in O stars and it is obvious that the WPFC2 images help to resolve tight stellar systems in some objects, like PGMW 3204/09 (Walborn et al. 1999b) All these O stars show normal IR colours in our colour-magnitude and colour-colour diagrams.
Discussion and summary
We confirm that a second generation of stars is currently forming in the N11B region.
Our IR images show the presence of several bright IR sources which appear located toward the molecular cloud as seen from the CO emission in the area. Several of these sources show discharging the possible presence of an O3 star. Additional spectroscopic observations are planned for this interesting object. The nebular knot N11A to the east of N11B is also associated with a molecular cloud core. This knot is excited by the multiple O star PGMW 3264, and we find evidence of the interaction of the stellar winds and the molecular gas. This nebula has the morphology and kinematics of a champagne flow where the massive stars have open a cavity in their parental molecular cloud. Future IR data will allow to search for IR embedded sources in the region. proposed that N11 was few 10 5 years older than the 30 Doradus, based on their analysis of the relative ages of the stellar content of both giant H II regions. In 30 Doradus, a new generation of massive stars is currently being formed in the peripherical molecular clouds apparently due to the energetic activity of the hot massive stellar core R136 (Rubio et al. 1998; Walborn et al. 1999a; Brandner et al. 2001 ). The stellar content of such new generation in 30 Doradus has O stars embedded in compact nebulosities (Walborn et al. 2002 and references therein), with a relative age of about 1-2
Myr younger than the core R136, characterised by the presence of luminous H-burning WN stars with an age of about 2 Myr. Walborn et al. (1999b) derived an age of about 3.5 Myr for the LH9 association in the N11 core, and less than 1 Myr for PGMW 3209 in LH10.
Their results confirm the youth of the LH10 association (also deduced from absence of WR stars), and that the N11 region is older than 30 Doradus.
Our study supports the idea that N11B is in a later stage of evolution than 30 Doradus.
It shows a lack of bright IR sources compared to the star forming regions in 30 Dor. Our We wish to thanks to the referee Joel Parker for the corteous and useful comments that greatly improved the presentation of this paper. This publication makes use of data products from 2MASS, which is a joint project of UMass and IPAC/Caltech, funded by NASA and NSF. are located. The object designation is as in Fig. 1 . The 1 ′′ circle shows the position of the methanol maser described in Section 4.2 . The western side composite spectrum is drawn in dotted lines while the eastern composite spectrum is drawn in continuous line. The velocity difference is 2 km s −1 . The temperature scale of the spectra are in antenna temperature T * A , and thus should be multiplied by 1.4 to obtain them in T * R . images are in the red and blue channels, respectively, while the green channel is a combination of both filters. Numbers denote the optical stars of Parker et al. 1992 . Labels A1, A2 and A3 mark the position of nebular arcs discussed in the paper. Label B1 indicates a Strömgren-like sphere around PGMW 3040. Labels P 1 to P 4 show finger-like features pointing to the PGMW 3204/09 stellar group. The dashed box to the right around the pillar is displayed in detail in Fig. 9 . The dashed box to the left including PGMW 3223 and 3216 is zoomed in the lower panel.
-48 - Fig. 9. -Detail of the WFPC2 composite color image (Fig. 8) around the dusty prominence.
Numbers have the same meaning that in Fig. 1 . The M label denotes the position of the methanol maser. The arrows point to the direction to PGMW 3204/09 star group for each feature, and the numbers indicate the projected linear distance to those stars.
